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SPECIFICATION 

TITLE OF THE INVENTION 
5 VIDEO/AUDIO SYSTEM 

TECHNICAL FIELD 
[00 0 1] 

The present invention relates to a video/audio system with 
10 a video or audio output function, andparticularly to a video/audio 
system preferably used in a vehicle and the like* 

BACKGROUND ART 
[0 0 0 2] 

15 In a conventional video/audio system in a vehicle, which 

includes a plurality of interconnected video/audio units with 
a video or audio output function, and which enables users to 
listen to a plurality of sources simultaneously via a plurality 
of audio output circuits, the plurality of users (for example, 

2 0 they are divided into front seat users and back seat users simply 
called front seats and back seats from now on) can select sources 
that they want to hear using control sections placed at the 
individual seats. In this case, it is a master unit that manages 
which of the sources selected by the plurality of users should 

25 pass through which audio output circuits. In other words, the 
system is constructed on the assixmption that the master unit 
is always connected (see Relevant Reference 1, for example) . 
[0 0 0 3] 

Relevant Reference 1 : Japanese patent application laid-open 
30 No. 10-93878/1998 



2 



[0 0 0 4] 

The conventional video/audio units with the video/audio 
output function have the foregoing configuration. Thus, without 
the master unit (a head unit, for example) , the other connected 
5 units cannot operate. Accordingly, the system without any 

supposed master unit has a problem of being unable to connect 
other audio/video units. 

Besides, a system having a plurality of interconnected 
singly operable video/audio units sometimes use similar 
10 accessories such as control sections and display units. In this 
case, as the number of the connected units increases, the number 
of the accessories also increases. In addition, since the 
video/audio units having the singly operable video/audio output 
function are configured as described above, they have a problem 
15 of increasing the number of needless accessories every time the 
video/audio unit is connected. 
[00 0 5] 

The present invention is implemented to solve the foregoing 
problems. Therefore it is an object of the present invention 

2 0 to provide a simple configuration, low cost video/audio system 

capable of combining a minimum number of components necessary 
for the system when a plurality of video/audio output units with 
the video and audio output functions are connected to operate 
as a system. 

25 

DISCLOSURE OF THE INVENTION 
[0 0 0 6] 

The video/audio system in accordance with the present 
invention includes a video/audio output unit (head unit) for 

3 0 outputting video information and audio information to a monitor 
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or to an audio transmitter; a video/audio output unit (external 
player) which is connected to the video/audio output unit via 
a common signal line and carries out switching output of external 
video information and audio information to the monitor or audio 
5 transmitter; and a remote control unit for selectively operating 
the video/audio output units externally. The video/audio output 
units operate in at least one of the single and combined circuit 
modes in response to the signal transmitted through the common 
signal line. 
10 [0 0 0 71 

The present invention can combine accessories such as the 
monitor and audio transmitter used for the video/audio system 
in a minimum necessary number for the system, thereby being able 
to carry out the simplification and cost reduction of the 
15 configuration. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0 0 0 8] 

FIG. 1 is a block diagram showing a configuration of a 
2 0 video/audio system of an embodiment 1 in accordance with the 
present invention; 

FIG. 2 is a diagram showing a concrete configuration of 
a main portion of the video/audio system of the embodiment 1 
in accordance with the present invention; 

2 5 FIG. 3 is a flowchart illustrating the operation of the 

embodiment 1 in accordance with the present invention; 

FIG. 4 is a flowchart illustrating the operation of the 
embodiment 1 in accordance with the present invention; 

FIG. 5 is a flowchart illustrating the operation of the 

3 0 embodiment 1 in accordance with the present invention; and 
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FIG. 6 is a block diagram showing a usage pattern of the 
video/audio system of the embodiment 1 in accordance with the 
present invention. 

5 BEST MODE FOR CARRYING OUT THE INVENTION 
[0 0 0 9] 

The best mode for carrying out the invention will now be 
described with reference to the accompanying drawings to explain 
the present invention in more detail. 

10 EMBODIMENT 1 

FIG. 1 is a block diagram showing a configuration of a 
video/audio system of an embodiment 1 in accordance with the 
present invention . 

In FIG. 1, the video/audio system of the present embodiment 

15 includes: a video/audio output unit (called ^'head unit" from 
now on) 1 as a first information output means for outputting 
a video signal and/or audio signal as first video information 
and audio information; a video/audio output unit (called 
^^external player'' from now on) 2 as a second information output 

2 0 means for outputting a video signal and/or audio signal as second 
video information and audio information; a common signal line 
3 such as a vehicle-mounted bus for transmitting between the 
head unit 1 and the external player 2 a signal that enables the 
head unit 1 and external player 2 to decide the current operating 

2 5 state of each other; a remote control unit 4 as a remote control 

means having buttons for a back seat user to select a source 
which the user wants to enjoy and the head unit 1 or external 
player 2 can recognize; a monitor 5 to which the video signal 
from the head unit 1 or the video signal from the external player 

3 0 2 can be input; an audio transmitter 6 to which the audio signal 
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from the head unit 1 or the audio signal from the external player 
2 can be input; and a vehicle-mounted speaker 7 for converting 
the audio signal from the head unit 1 to sounds. The monitor 
5, audio transmitter 6 and vehicle-mounted speaker 7 constitute 
5 a display means substantially. 
[0 0 10] 

The head unit 1 includes: a panel controller 11 disposed 
on the head unit 1; a radio receiver 12 for receiving a 
radiobroadcast; a playback section 13 having a DVD mechanism 

10 of the head unit 1 and serving as a first information playback 
means of video/audio media; a video output section 14 which 
receives video signals from the playback section 13 and external 
player 2, and has a switching function (video output changeover 
switch) as to which of the video signals is to be fed to the 

1 5 monitor 5; an audio output section 15 which receives audio signals 
from the playback section 13 and external player 2^ and has a 
switching function (transmitter output changeover switch) as 
to which of the audio signals is to be fed to the audio transmitter 
6; an audio output section 16 which receives audio signals from 

2 0 the radio receiver 12, playback section 13 and external player 
2, and has a switching function (speaker output changeover switch) 
as to which of the audio signals is to be fed to the vehicle-mounted 
speaker 7; and a controller 17 as a first control means which 
is composed of a microcomputer, for example, for controlling 

2 5 the radio receiver 12, playback section 13 and external player 
2 in response to the signal on the common signal line 3 or to 
the operation of the remote control unit 4 or panel controller 
11, and for controlling the video output section 14, audio output 
section 15 and audio output section 16. 

30 [0011] 



6 



The external player 2 includes a playback section 21 as 
a second information playback means of the video/audio mediiam 
which has an external DVD mechanism; a controller 22 as a second 
control means for controlling the playback section 21 in response 
5 to the signal on the common signal line 3 and the operation of 
the remote control unit 4, and for controlling the operation 
of the switch which will be described below; and a changeover 
switch 23 as a switching means having switches 23-1, 23-2 and 
23-3 which are provided between the playback section 21 and the 

10 video output section 14, audio output section 15 and audio output 
section 16 of the head unit 1, and are switched in response to 
the switching control signal from the controller 22 . In addition, 
at the top of the external player 2, terminals Tl, T2 and T3 
are provided for connecting the monitor 5, audio transmitter 

15 6 and vehicle-mounted speaker 7 to the playback section 21 via 
the changeover switch 23 when using the external player 2 singly. 
[0 0 12] 

A contact a of the video output changeover switch of the 
video output section 14 is connected to the output side of the 
2 0 playback section 13, and a contact b is connected to the output 
side of the playback section 21 via the switch 23-1 of the 
changeover switch 23 of the external player 2. The contacts a 
and b are switched in response to the switching control signal 
from the controller 17. A contact a of the transmitter output 

2 5 changeover switch of the audio output section 15 is connected 

to the output side of the playback section 13, and its contact 
b is connected to the output side of the playback section 21 
via the switch 23-2 of the changeover switch 23 of the external 
player 2 • The contacts a and b are switched in response to the 

3 0 switching control signal from the controller 17, A contact a 
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of the speaker output changeover switch of the audio output section 
16 is connected to the output side of the radio receiver 12, 
and its contacts b and c are connected to the output side of 
the playback section 13 and the output side of the playback section 
5 21 via the switch 23-3 of the changeover switch 23 of the external 
player 2. The contacts a, b and c are switched in response to 
the switching control signal from the controller 17. 
[0 0 13] 

A contact a of the switch 23-1 of the changeover switch 
10 23 is connected to the terminal Tl, and its contact b is connected 
to a contact b of the video output changeover switch of the video 
output section 14. Likewise, a contact a of the switch 23-2 of 
the changeover switch 23 is connected to the terminal T2, and 
its contact b is connected to the contact b of the transmitter 
15 output changeover switch of the audio output section 15. In 
addition, a contact a of the switch 23-3 of the changeover switch 
23 is connected to the terminal T3, and its contact b is connected 
to the contact c of the speaker output changeover switch of the 
audio output section 16. The contacts a and b of the switches 
2 0 23-1 - 23-3 of the changeover switch 23 are switched in response 
to the switching control signal from the controller 22. 
[0 0 14] 

FIG. 2 is a block diagram showing a concrete configuration 
of the controller 17 of the head unit 1 and the controller 22 

2 5 of the external player 2. 

In FIG. 2, the controller 17 of the head unit 1 includes: 
a power-on decision section 17-1 for making a decision as to 
whether the user depresses a power button of the external remote 
control unit 4; a play signal decision section 17-2 for making 

3 0 a decision as to whether the user depresses a play button such 



as a MODE button of the external remote control unit 4 ; an external 
connection state decision section 17-3 as an external connection 
state decision means for recognizing an external connection state 
by making a decision as to the connection state and the like 
5 of the external player 2 by comparing the output of the power-on 
decision section 17-1 with external connection information and 
the like stored in a memory 17-4 in advance; a command generator 
17-5 for generating a corresponding command in response to the 
decision results fed from the play signal decision section 17-2; 

10 and a transmitter-receiver 17-6 for transmitting to the external 
player 2 side the command generated by the command generator 
17-5 in response to the decision results of the external connection 
state decision section 17-3, and for receiving from the external 
player 2 side, that is, for transmitting and receiving between 

15 the head unit 1 and external player 2 the signal that enables 
the head unit 1 and external player 2 to decide the states of 
each other via the common signal line 3. 
[0 0 1 5 1 

The controller 22 of the external player 2 includes: a 
2 0 transmitter-receiver 22-1 that has the same function as the 
transmitter-receiver 17-6 of the head unit 1, and transmits and 
receives the signals on the common signal line 3; and an external 
connection and processing decision section 22-2 serving as an 
external connection decision/processing means for recognizing 

2 5 the external connection state by making a decision as to the 

connection state and the like of the external player 2 from the 
signal on the common signal line 3 which is the output of the 
transmitter-receiver 22-1, for controlling turning on and off 
of a power supply 22-3 of the playback section 21 by making a 

3 0 decision as to the manner of the processing corresponding the 
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external connection state, and for controlling the operation 
of the switch 23 . Incidentally, a configuration is also possible 
in which the controller 22 of the external player 2 receives 
the operation from the external remote control unit. 
5 [0016] 

Next, the operation will be described with reference to 
FIGS. 3-6. 

First, referring to FIGs. 3 and 4, the operation of the 
head unit 1 will be described. 

10 The power button of the external remote control unit 4, 

which is used to turn on and off the audio transmitter 6, is 
assumed to be used by the back seat user (it is assumed that 
the back seat user can listen to sources identical to or different 
from those of the front seats with a headphone (not shown) via 

15 the audio transmitter 6} . The controller 17 makes a decision 
as to whether the power button of the remote control unit 4 is 
depressed or not (stepSTl), and starts the power button analyzing 
processing of the remote control unit 4 if the button is depressed. 
First, the power-on decision section 17-1 of the controller 17 

2 0 makes a decision as to whether the audio transmitter 6 is currently 
in the ON state or not (step ST2) . If the audio transmitter 6 
is in the OFF state, the controller 17 has the external connection 
state decision section 17-3 make a decision as to whether the 
external player 2 is connected or not using the signal on the 

2 5 common signal line 3 between the head unit 1 and external player 
2 (step ST3) . 
[0 0 17] 

When the external player 2 is connected, the controller 
17 plays back the external player 2 using the signal on the common 
30 signal line 3 (step ST4) , and turns the switches 23-1 and 23-2 



to the contact b side so that both the video output section 14 
and audio output section 15 select the external player 2 (step 
ST5) . After that, the head unit 1 ignores all the buttons of 
the remote control unit 4 except for the power button and MODE 
5 button. In contrast, the external player 2 makes a response to 
all the buttons except for the power button and MODE button when 
receiving the signal from the remote control unit 4. 

On the other hand, when the external player 2 is not connected 
at step ST3, the controller 17 plays back the playback section 
10 13 of the head unit 1 (step ST6) , and has the video output section 
14 and audio output section 15 both select the playback section 
13 by turning the switches to the contact a side (step ST7) . 
Subsequently, the audio transmitter 6 is turned on (step ST8) . 
[00181 

15 When the audio transmitter 6 is in the ON state at step 

ST2, the controller 17 makes a decision as to whether the source 
available for the use of the back seat is the external player 
2 or not, that is, whether it is the playback section 13 or external 
player 2 (stepST9) . If it is the external player 2, the controller 

2 0 17 makes a decision as to whether the front seat selects the 
external player 2 or not (stepSTlO) • Unless the front seat selects 
the external player 2, the controller 17 halts the external player 
2 using the signal on the common signal line 3 (step STll) . 

When the source available for the use of the back seat is 

2 5 the playback section 13 at step ST9, the controller 17 makes 
a decision as to whether the front seat selects the playback 
section 13 or not (step ST12) . Unless the front seat selects 
the playback section 13, the controller 17 halts the playback 
section 13 (step ST13) , followed by turning off the audio 

30 transmitter 6 (step ST14) . 



[0 0 19] 

When the front seat selects the external player 2 at step 
STIO or the playback section 13 at step ST12, the audio transmitter 
6 is turned off at step ST14, 
5 Subsequently, unless the power button of the remote control 

unit 4 is depressed at step STl, the controller 17 makes a decision 
as to whether the MODE button of the remote control unit 4 is 
depressed or not at step ST21 of FIG. 4. When the MODE button 
of the remote control unit 4 is depressed, theMODE button analyzing 
10 processing of the remote control is started. 
[0 0 2 0] 

First, the controller 17 makes a decision as to whether 
the audio transmitter 6 is currently in the ON state or not (step 
ST22) . When the audio transmitter 6 is in the ON state, the 

15 controller 17 has the external connection state decision section 
17-3 make a decision as to whether the external player 2 is 
connected or not using the signal on the common signal line 3 
(step ST23) . When the external player 2 is connected, the 
controller 17 makes a decision as to whether the external player 

2 0 2 is selected for the back seat (rear seat), that is, whether 
the source available for the use of the back seat is the playback 
section 13 or the external player 2 (step ST24) . 

When the source available for the use of the back seat is 
the external player 2 at step ST24, the controller 17 makes a 

2 5 decision as to whether the front seat selects the external player 

2 or not (step ST25) . Unless the external player 2 is selected, 
the controller 17 stops the external player 2 using the signal 
on the common signal line 3 (step ST26) . Subsequently, the 
controller 17 plays back the playback section 13 (step ST27), 

3 0 and has the video output section 14 and audio output section 



15 both select the playback section 13 (step ST28) . When the 
front seat selects the external player 2 at step ST25^ the 
controller 17 plays back the playback section 13 as in steps 
ST27 and ST28, and has the video output section 14 and audio 
5 output section 15 both select the playback section 13. 
[00 2 1] 

On the other hand, when the source available for the use 
of the back seat is the playback section 13 at step ST24, the 
controller 17 makes a decision as to whether the front seat selects 

10 the playback section 13 or not (step ST29) . Unless the playback 
section 13 is selected, the controller 17 stops the playback 
section 13 (step ST30) . Subsequently, the controller 17 plays 
back the external player 2 using the signal on the common signal 
line 3 (step ST31) , and has the video output section 14 and audio 

15 output section 15 both select the external player 2 (step ST32) . 
When the front seat selects the playback section 13 at step ST29, 
the controller 17 plays back the external player 2, and has the 
video output section 14 and audio output section 15 both select 
the external player 2 as in steps ST31 and ST32. In addition, 

2 0 the head unit 1 ignores all the buttons except for the power 
button and MODE button of the remote control unit 4 . The external 
player 2 makes a response to the buttons except for the power 
button and MODE button when the input from the remote control 
unit 4 is present. 

25 [0 0 2 2] 

Next, the operation of the external player 2 will be described 
with reference to FIG. 5. 

First, the controller 22 makes a decision as to whether 
the power button of the remote control unit 4 is depressed or 
30 not (stepST41), and starts the power button analyzing processing 
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of the remote control if the power button is depressed. First, 
using the signal on the common signal line 3, the controller 
22 makes a decision as to whether the head unit 1 has the video/audio 
output function. Specifically, the controller 22 has its 
5 external connection and processing decision section 22-2 make 
a decision as to whether the head unit 1 has the video output 
section 14 and audio output section 15 (step ST42) , and does 
nothing when the head unit 1 has the video output and audio output 
functions. Thus, the ON/OFF control of the audio transmitter 
10 6 is entrusted to the head unit 1. 
[0 0 2 3] 

On the other hand, unless the head unit 1 has the video 
output and audio output function at step ST42, the controller 
22 recognizes that the system is the combination of the 

15 configurations in which the head unit 1 does not have the video 
output section 14 or audio output section 15 as shown in FIG. 
6, and makes a decision as to whether the audio transmitter 6 
is in the ON state or not (step ST43) . When the audio transmitter 
6 is in the OFF state, the external player 2 is played back (step 

2 0 ST44) , and the audio transmitter 6 used is turned on (step ST4 5) . 
Thus, FIG. 6 shows an actual circuit configuration that uses 
the external player 2 singly in practice, although it has a circuit 
configuration combining the head unit 1 with the external player 
2 in which the monitor 5 and audio transmitter 6 are connected 

2 5 to the terminals Tl and T2 of the external player 2 independently 
of the head unit 1. 
[0 0 2 4] 

When the audio transmitter 6 is in the ON state at step 
ST43, the controller 22 makes a decision as to whether the front 
30 seat selects the external player 2 or not (step ST46) . Unless 
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the external player 2 is selected, the external player 2 is stopped 
(step ST47), and the audio transmitter 6 is turned off (step 
ST48) . When the front seat selects the external player 2 at step 
ST46, the audio transmitter 6 is also turned off at step ST48. 
5 [0 0 2 5] 

As described above, the present embodiment 1 is configured 
in such a manner that when a plurality of video/audio output 
units capable of outputting the video/audio are connected with 
each other, it constructs a consistent system by grasping the 

10 functions of the units using the signals between the video/audio 
output units, that is, the signals on the common signal line 
3 between the head unit 1 and external player 2. As a result, 
the present embodiment 1 can combine accessories such as the 
remote control unit 4, monitor 5 and audio transmitter 6 for 

15 the back seat by a minimum necessary number for the system, thereby 
being able to carry out the simplification and cost reduction 
of the configuration. 
[0 0 2 6] 

In addition, even if the connection unit (for example, the 
2 0 master unit such as the head unit 1) is removed, the units can 
each recognize the removal using the signal on the common signal 
line 3. Thus the system can carry out automatic switching to 
enable single operation of the unit. In other words, the head 
unit 1 and the external player 2 can operate at least in one 

2 5 of the single and combined circuit configurations in response 

to the signals on the common signal line 3. Thus, not only the 
single or combined configuration of them, but also the 
configuration with partial modification in the combination such 
as removing part of the components is possible. As a result, 

3 0 the system can contribute to the simplification and cost reduction 
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of the configuration, and a versatile system can be constructed. 
[0 0 2 7] 

Although the present invention is described above by way 
of example in which the video/audio system is mounted on a vehicle, 
this is not essential . For example, it is applicable to any obj ects 
that require such a video/audio system with offering the same 
advantages . 

INDUSTRIAL APPLICABILITY 
[0 0 2 8] 

As described above, the video/audio system in accordance 
with the present invention is particularly suitable to offer 
good video/audio in a vehicle or the like. 



